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Abstract
Although typically taught by special educators, few studies have examined if certification area is
associated with academic outcomes for students with autism spectrum disorders (ASD). The
purpose of this study was to determine whether students with ASD scored better on language arts
and mathematics state assessments depending on teacher certification, and whether these
associations varied by assessment type. We analyzed three years of state administrative data
from students with ASD in grades 4-8 receiving special education services. Results showed
students taking the regular or alternate assessment had similar academic outcomes regardless of
teacher certification. Students who were taught by special education certified teachers and took
the modified assessment had lower academic outcomes. Implications for practice, policy, and
research are discussed.
Keywords: autism spectrum disorders, academic outcomes, teacher preparation, teacher
certification
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Educating Students with Autism Spectrum Disorders:
Is Teacher Certification Area Associated with Academic Outcomes?
For all students, including those with autism spectrum disorders (ASD), accessing
effective academic instruction at school is critical to their future success (Fleury et al., 2014).
Despite its importance, many students with ASD struggle academically in school (Blackorby et
al., 2005; Gilmour, Fuchs, & Wehby, 2019; Wei et al., 2011, 2012). Though academic deficits
are not one of the diagnostic criteria, the core characteristics of ASD can contribute to the
academic challenges experienced by these students (Miller et al., 2017). As the diagnostic
prevalence of ASD rises globally (Hahler & Elsabbagh, 2015; Saracino et al., 2010), so does the
number of students receiving special education services under this eligibility category. As a
result, teachers must be prepared to provide effective instruction for students with ASD (Hart &
Malian, 2013) so students can access educational opportunities, make academic progress, and
succeed in school and beyond.
One method used internationally to measure the academic achievement of students with
and without disabilities is standardized testing (Smith, 2014). In the United States, all students,
regardless of disability or level, are required to participate in large-scale assessment. Their
resulting scores must be used for accountability purposes (Individuals with Disabilities
Education Act [IDEA], 2004; No Child Left Behind, 2002). To address the range of academic
and functioning levels across and within disabilities, students may take different types of
standardized assessments. Students should be matched to the appropriate type of assessment by
their Individualized Education Program (IEP) team (IDEA, 2004), and can score at the
‘proficient’ level regardless of test type. This policy, delineated in federal law, makes it possible
for all students to be included in accountability systems. The inclusion of all students in
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standardized accountability assessments promotes access to grade-level instruction in the general
curriculum (Chamberlain & Witmer, 2017) for students who may have previously been excluded
as a result of their disability (Witmer & Ferreri, 2014). Few studies have identified variables
associated with the academic achievement of students with ASD, as measured by standardized
state assessments (Keen et al., 2016). There are, however, some likely child and school-based
factors that may be associated with the educational outcomes of students with ASD (Ruble &
McGrew, 2013; Sindelar et al., 2019).
Of the potentially potent school-based factors that influence achievement, teachers play
the greatest role (Rivkin et al., 2005; Rockoff, 2004). Teacher certification is commonly used as
an indicator that a student has access to a high-quality teacher (Sindelar et al., 2019). In the
United States, teacher certification, or licensure, is awarded to an individual after the completion
of a state’s requirements for teaching a subject, group of students, or grade range. Although there
are some differences between states, teachers across the United States can be licensed in general
education or special education. Some states also offer dual licensure in general and special
education. More broadly and consistently, certification is used by states and the federal
government to demonstrate that teachers possess specific skills and knowledge to teach the
student-groups or subject matter that match the area in which they hold certification (Geiger et
al., 2014; Goldrick et al., 2014).
Despite the theoretical association between certification and teaching quality as measured
by student outcomes, researchers have not examined if students with ASD have better academic
outcomes when they are taught by a special education certified teacher (Blanton et al., 2017).
Special education is a broad category; students within and across disability categories exhibit
heterogeneous needs. Yet, most states have a single special education certification that allows
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special education teachers to teach across disability categories (Sindelar et al., 2019). Whether
this certification approach is related to the academic outcomes of specific groups of students is
under-researched. Thus, the main purpose of this study was to examine if students with ASD
scored better in mathematics and English language arts (ELA) when they were taught by special
education certified, dual-certified, or general education certified teachers.
Evidence-Based Instruction for Students with ASD
Regardless of a country’s educational laws, the unique needs presented by students with
ASD require specific instructional approaches to ensure their academic progress and promote
positive long-term outcomes. Multiple organizations (e.g., National Standards Project [National
Autism Center, 2020]; National Professional Development Center on ASD [Frank Porter Graham
Child Development Institute, n.d.]) have conducted thorough reviews to establish evidence-based
practices (EBP) for providing instruction specifically for students with ASD (e.g., National
Autism Center, 2015; Wong et al., 2015). As a result, general agreement exists around
educational practices that should be used for providing a high-quality education for students with
ASD (Alexander et al., 2015; Brock et al., 2019).
Despite these well-established EBP for providing instruction for students with ASD, there
are many challenges in providing this group of students with effective academic instruction and
access to the general curriculum (Hendricks, 2011). ASD is a diagnosis with much withindisability heterogeneity along the spectrum of the disorder, meaning that students with ASD have
multiple, wide-ranging needs (Witmer & Ferreri, 2014). For example, some students with ASD
have a co-occurring intellectual disability (ID) and require highly specialized services, often with
a low student-teacher ratio. In contrast, other students with ASD may require only minimal
accommodations to access grade-level curriculum. Therefore, even for teachers with special
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education training, designing comprehensive, evidence-based educational programs for students
with ASD across the spectrum is complicated (Simpson et al., 2003).
The Importance of Teacher Certification and Training
In practice, policy, and research across countries, certification acts as an indicator that a
teacher has the skills to best fulfill a specific teaching role (Sindelar et al., 2019). Teachers with
special education certification are trained to use specific effective practices, such as explicit
instruction and behavioral-based classroom management (Dally et al., 2019; Jones & Brownell,
2014). In theory, the use of such practices by well-trained teachers across different countries and
educational systems should equate with greater student progress and achievement (PapaduDolinska, 2018; Powell, 2010). Unfortunately, the evidence supporting that certification is linked
to student outcomes is sparse in general education (Wayne & Young, 2003) and conflicting in
special education. Feng and Sass (2012) found that students, primarily with learning disabilities
(LD), scored slightly better in mathematics and ELA when they were taught by a teacher with
special education certification. In contrast, other studies have found no or negative association
between special education certification and the academic outcomes of students with: disabilities
in general (Theobald et al., 2018), LD (Gilmour, 2019), and emotional/behavioral disorders
(EBD; Gilmour, 2019). However, researchers have not specifically examined if students with
ASD have different academic outcomes depending on their teachers’ certification.
Students with ASD are more frequently taught by teachers with special education
certification than students without disabilities and students with high incidence disabilities
(Gilmour & Henry, 2018a). Schools may assign students with ASD to teachers with special
education certification based on the assumption that these teachers will be most qualified to meet
these students’ unique needs. However, this assumption may be faulty if certification is not
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associated with improved academic outcomes and does not equate with specific teacher
qualifications needed to successfully teach students with ASD. For example, a special education
certified teacher may have a teaching license that indicates expertise in teaching students with
disabilities. But, this teacher may not have completed any coursework specifically focused on
working with students with ASD (Schuermann et al., 2003). Many teacher preparation programs
neglect to provide graduates with sufficient preparation in identifying and using EBP for students
with ASD (Hart & More, 2013; Hendricks, 2011; Hess et al., 2008). Thus, special education
certification may not indicate the presence of skills teachers need to work with this specific
population of students.
To an even greater degree than teachers with specific training in special education, across
countries and educational systems, most general education teachers are not familiar with the
specialized types of instruction that many students with ASD require to be successful (Leach &
Duffy, 2009; Papadu-Dolinska, 2018). These teachers are, however, considered to be the
content-knowledge experts (Brownell et al., 2005; Dally et al., 2019). Special education
licensure programs often lack opportunities for instruction on subject-matter pedagogy that are
found in general education teacher preparation programs (Blanton et al., 2017; Brownell et al.,
2005). Such subject-matter knowledge and pedagogy may have more impact on student
achievement than licensure area (Brownell et al., 2010).
Despite the potential benefit to being taught by a teacher with general education
certification, many schools do not have clear policies and procedures to help teachers provide
students with disabilities with access to the general curriculum (Moores-Abdool, 2010).
Unfortunately, when teachers struggle to provide access to the curriculum for students with
ASD, academic skills are often overlooked as a result (Kurth & Mastergeorge, 2010). Given the
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potential for special education certification to indicate knowledge of specialized instruction and
for general education certification to indicate subject-matter knowledge and pedagogy (Blanton
et al., 2017), teachers who are dual-certified in both special education and general education may
have both content-area expertise and special education training and be best prepared to teach
students with ASD. Additional research is needed to understand how different certification types
relate to academic achievement specifically for this heterogeneous student population.
Research Questions
Despite the academic challenges experienced by many students with ASD (e.g., Gilmour
et al., 2019; Wei et al., 2012), the high percentages of students with ASD taught by teachers with
special education certification (Gilmour & Henry, 2018a), and the call to examine school related
variables associated with students’ academic performance (Keen et al., 2016), researchers have
not examined if students with ASD score better on state standardized assessments depending on
their teachers’ training, as indicated by certification. In this study we asked:
1. Do students with ASD score better on state ELA and mathematics assessments when they are
taught by a teacher with special education certification, dual-certification, or general education
certification?
2. Do these associations vary by academic need as indicated by assessment type?
This novel study improves on prior research in at least three ways related to our research
questions, sample, and methodology. First, the study focuses on students with ASD, a growing
population understudied in the teacher-effects literature. Second, the use of an administrative
dataset with data from all students with ASD in one state over multiple years yields a large
sample that allows for disaggregation by academic need through assessment type, rather than
excluding the smaller subset of students with co-occurring ASD and ID who are

CERTIFICATION AND ACADEMIC OUTCOMES

9

underrepresented in research (Dykens & Lense, 2011; Keen et al., 2016). Further, although
students across the spectrum of ASD would be expected to participate across all categories of
assessment types, previous research using smaller samples has found that most students with
ASD take the alternate assessment (Bouck, 2017; Witmer & Ferreri, 2014). This large, statewide dataset allowed us to evaluate the outcomes of students with ASD across all assessment
types. Third, the dataset includes student, classroom, teacher, and school characteristics that
allowed us to account for variables associated with teacher assignment and students’ outcomes in
the analyses. We also used additional models that enabled us to account for time invariant
differences between students.
Method
Sample and Procedures
We used three academic years (2010/11-2012/13) of administrative data from North
Carolina (NC), a southeastern state in the United States. The administrative dataset included
information about all school-aged students within the state, their teachers, their classmates, and
their schools. We limited the sample to students in grades four through eight who were receiving
special education services with a primary label of ASD at any point in these three years and took
the same assessment each year. We excluded students with missing data from the analyses
(8.67% of the sample). Using roster files from the state, we linked students to their teachers,
classmates, and schools.
The state offered three assessments: regular, modified, and alternate. We split the sample
of students with ASD by these three test categories in order to capture different levels of
academic need. For each student, the most appropriate type of assessment was identified by the
IEP team, as required by special education law in the United States (IDEA, 2004). Students who
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took the regular assessment were allowed accommodations selected by the IEP team to
demonstrate their knowledge of grade-level content. Students took the modified assessment
when their IEP teams decided that the students were unable to demonstrate their knowledge of
grade-level standards on the regular assessment despite the use of accommodations (NC Public
Schools, 2009). The alternate assessment for mathematics and ELA was used only for students
with significant cognitive disabilities who were instructed on the NC Extended Content
Standards (Karkee et al., 2016). Though an individualized decision, guidance indicates that
alternate assessment should be taken only by students with the most significant disabilities that
limit their access to the general curriculum and their ability to demonstrate their understanding
using only standard accommodations (Witmer & Ferreri, 2014). The sample characteristics by
test type, including the number of observations and unique students, are reported in Table 1.
Variables
Dependent Variables
We used scores from the NC ELA and mathematics assessments as our measures of
academic achievement. The regular ELA and mathematics assessments had acceptable
reliability, ranging from .91-.92 for mathematics and .88-.91 for ELA (NCPS, 2014). The
reliability estimates for the modified assessments were slightly lower, with state-reported
estimates ranging from .83-.87 in ELA and .76-.87 in mathematics (NCPS, 2009). The alternate
assessments had moderate reliability estimates, from .78-.89 in ELA and .64-.76 in mathematics
(Karkee et al., 2016). We used students’ scores from their first test administration and
standardized the scores by school year, grade, and test in the full sample of students so that the
mean score was 0 and the standard deviation was 1.
Predictors of Interest
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Our main predictors of interest were if a teacher was: certified in special education,
certified in general education, or dual-certified in general education and special education. The
administrative files included teacher certification area. We coded teachers as having special
education certification if they were certified only in special education. We coded teachers as
dual-certified if they were certified in special education and at least one content area or
elementary education. We coded teachers as general education certified if they were only
certified in a content area or elementary education.
Control Variables
We included student, classroom, teacher, and school variables as controls in our analyses
in order to isolate the association between certification area and students’ academic outcomes.
Because these types of variables might be correlated with both teacher assignment and student
outcomes (Gilmour, 2019; Kalogrides & Loeb, 2013; Lankford et al., 2002), including them in
the models helps to address omitted variable bias related to the nonrandom sorting of students to
teachers. These control variables were reported to the state by schools using state-determined
definitions. They were then included in the administrative datasets and categorized as student,
classroom, teacher, or school control variables. Classroom control variables were calculated
using class rosters to aggregate data collected by the state on individual students.
Student control variables collected by the state included: (a) race/ethnicity, (b) gender, (c)
prior year mathematics and ELA scores, (d) change in IEP eligibility during the included years of
data, (e) free or reduced lunch (FRL) status, (f) classification as an English language learner
(ELL) using state-defined criteria, (g) classification as gifted using state-defined criteria, (h) if
the student took two or more mathematics or reading classes, (i) if the student moved schools, (j)
if the student repeated a grade, and (k) whether the student had test accommodations if they took
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the regular assessment. Classroom characteristics included the percentage of students who were:
female, Black, Asian, Hispanic, other minorities, and classified as ELLs. We also included the
percentage of students who qualified for FRL and had IEPs. Finally, we included class size,
which may suggest placement type. The inclusion of these student and classroom characteristics
helps to address that students may be grouped together and assigned to teachers in strategic ways
(Gilmour, 2019), resulting in classrooms of students who may share more similar characteristics
(e.g., Kalogrides & Loeb, 2013). It also accounts for the influence of peers on students’ own
academic outcomes, as teachers may adjust instruction to meet the needs of the students in the
classroom, and students may be influenced by their classmates’ behavior (Burke & Sass, 2013).
We included in our models as teacher controls whether the teacher was in their first three
years of teaching, obtained certification through an alternative teacher preparation program, and
if the teacher had a provisional teaching license. The comparison group was traditionally
licensed teachers with full certification and more than three years of teaching who were not
certified in special education. When students were linked to multiple teachers for ELA or
mathematics, we weighted the teacher characteristics by the inverse of the number of teachers to
whom the student was linked. We also included three school characteristics: average per pupil
expenditure, acts of violence per 1,000 students, and if the school received Title I funding. The
inclusion of these teacher and school characteristics helps to address nonrandom sorting of
students to teachers within and across schools.
Data Analysis
To describe student, classroom, teacher, and school variables by test type, we first
calculated descriptive statistics (e.g., percentages). Next, to answer our main research questions
relating to student academic outcomes and teacher certification type, our analytic approach
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followed that used by Feng and Sass (2012) and Gilmour (2019). We built models for each
sample and dependent variable beginning with an ordinary least squares (OLS) regression that
included student, teacher, classroom, and school characteristics as control variables. This model
estimates the average overall association between certification and students’ outcomes
accounting for differences between students, their teachers, classrooms, and schools. However,
this model does not account for unmeasured differences between schools such as special
education service delivery models or the use of school-wide positive behavior supports. We
added a school fixed effect to the second model and eliminated the school characteristics. This
model estimates the average association between certification and students’ outcomes within a
school, after accounting for differences between students, their teachers, and their classes. In this
model, we used cluster robust standard errors clustered at the school level. Finally, we added a
student fixed effect to the model, eliminated the student control variables, and added back to the
model the school control variables. Again, we used cluster robust standard errors, this time
clustered by student. This model eliminates time invariant differences between students that
might be associated with teacher assignment and academic outcomes. The results can be
interpreted as the change in achievement in years a student is taught by a teacher with a specific
certification compared to years that they are not taught by a teacher with that certification. In
these models, general education certified teachers are the comparison group.
We used post-hoc analyses to test the difference between special education and dualcertified teachers using the student fixed effects model, the most conservative of the models.
This model originally estimated if students’ academic outcomes were different when they were
taught by a special education certified or dual-certified teacher compared to a general education
certified teacher. We used a Wald test to assess if the coefficients for special education
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certification and dual-certification were different. When the test supported statistically
significant differences, we refit the student fixed effects model so that dual-certification was the
comparison group. This model provided an estimate of the differences between special education
and dual-certified teachers. We conducted all of the analyses in Stata 15.
Results
Descriptive Findings by Assessment Type
As shown in Table 1, the majority of each sample was male, consistent with the national
school-age population of students with ASD (U.S. DOE, 2019). A greater percentage of students
were White who took the regular assessment compared to students who took the modified or
alternate assessment. A larger proportion of students who took the modified or alternate
assessment qualified for FRL, a proxy for economic disadvantage, than students who took the
regular assessment. Few students were identified as ELL or gifted, but those who were classified
as gifted primarily took the regular assessment. These descriptive differences support the need to
include student characteristics in our models in order to make results comparable across
assessment types.
The samples also varied in terms of average classroom and teacher characteristics (see
Table 2). Compared to students who took the regular assessment, those who took the modified or
alternate assessment were in classes with higher proportions of students who were male, Black,
qualified for FRL, and had disabilities. Students who took the alternate assessment were more
often taught by special education certified teachers and teachers who were certified through an
alternative preparation program than students who took the regular or modified assessment.
Students who took the regular assessment were more often taught by general education certified
teachers. Class size also varied by assessment type, with students taking the alternate assessment
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in the smallest classes, and those taking the regular assessment in the largest classes. These
descriptive differences further support the need to account for teacher and classroom
characteristics in our models.
Special Education and Dual-Certified vs. General Education Certification
We identified few significant differences in the academic outcomes of students with ASD
related to teacher certification, particularly for students taking the regular and alternate
assessment. The main results are reported in Table 3. Additionally, results from the student fixed
effects model (i.e., the most conservative model that accounts for unmeasured time invariant
differences between students and classroom, teacher, and school characteristics) are shown
graphically in Figure 1.
Across most samples and dependent variables, the results were consistent across the OLS
and school fixed effects models, especially for mathematic achievement. This suggests that the
associations between certification and student outcomes across all students in the sample were
similar to the associations within schools (i.e., comparing the achievement of students in the
same school who are taught by teachers with different certifications). For example, students who
took the regular assessment scored, on average, 0.09 SD lower in mathematics when taught by a
dual-certified teacher compared to a general education certified teacher, even when educated in
the same school (i.e., school fixed effect model) and accounting for other characteristics of the
student, classroom, and teachers. Similarly, students who took the modified assessment scored
lower on average when taught by dual or special education certified teachers compared to
general education certified teachers. When controlling for differences across schools (i.e., school
fixed effect model compared to OLS), coefficients for mathematics achievement became even
larger and more negative for students who took the modified assessment.
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Most of the biggest differences across models were from the student fixed effects models.
After the addition of student fixed effects to the model, the association between dual-certification
and mathematics outcomes in the sample of students who took the regular or modified
assessments went from statistically significant to non-significant; coefficients were still negative,
but smaller (see Figure 1). When moving from the school fixed effects model to the student fixed
effects model for ELA in the sample of students who took the alternate assessment, the
coefficients, though not statistically significant, went from moderately large and negative to
small and positive.
Notably, only two associations emerged as statistically significant in the student fixed
effect model, the most conservative model that accounts for unmeasured time invariant
differences between students and classroom, teacher, and school characteristics. As shown in
Figure 1, both of these significant associations were for students who took the modified
assessment. These students scored, on average, 0.15 SD lower in ELA in years when they were
taught by a special education certified teacher than in years when they were taught by a general
education certified teacher after accounting for classroom, teacher, and school characteristics.
The results for this sample were similar in mathematics. Students who took the modified
assessment scored, on average, 0.27 SD lower in mathematics when they were taught by a
teacher with special education certification compared to years in which they were taught by a
teacher with general education certification. Students who took the regular assessment or
alternate assessment did not fare better or worse in years in which they were taught by a special
education certified or dual-certified teacher compared to years in which they were taught by a
general education certified teacher.
Special Education Certification vs. Dual-Certification
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We used post-hoc analyses following the student fixed effects models to examine
differences between special education certified and dual-certified teachers, accounting for
teacher preparation, experience, and other class and school characteristics. Students who took
modified assessments scored on average 0.15 SD lower in ELA when they were taught by a
special education certified teacher compared to a dual-certified teacher (p = .017). In
mathematics, the scores of students who took the modified assessment decreased 0.20 SD in
years when they were taught by a special education certified teacher compared to years when
they were taught by a dual-certified teacher (p = .003). Similarly, the mathematics scores of
students who took the alternate assessment decreased by an average of 0.21 SD when they were
taught by a special education certified teacher compared to a dual-certified teacher (p = .023).
There were no additional significant differences between special education and dual-certified
teachers.
Discussion
In this study we evaluated how teacher certification area was associated with the ELA
and mathematics scores of students with ASD across types of standardized assessments.
Differences in student, classroom, teacher, and school characteristics by assessment type
supported the need to control for these variables and to consider groups of students separately
instead of combining across test types. These findings are consistent with those identified by
Witmer and Ferreri (2014) regarding the alignment of instruction and standardized assessment
for students with ASD. In this sample, students who took the alternate assessment were more
often taught by special education certified teachers and teachers who were certified through an
alternative preparation program than students who took the regular or modified assessment.
Differences in classroom and teacher characteristics also suggest that students who took the
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alternate assessment were likely being educated in more restrictive settings (i.e., smaller
classrooms with more peers with disabilities). After controlling for these relevant student,
classroom, teacher, and school variables, we identified two main findings related to the
preparedness of teachers with different certifications to meet the specific academic needs of
students with ASD across the spectrum.
Similarities Across Certification Areas
Overall, students with the lowest or highest levels of need had similar academic outcomes
whether they were taught by special education, general education, or dual-certified teachers. In
theory, teachers with special education certification would have training in effective practices for
teaching students with disabilities (Jones & Brownell, 2014), including students with ASD.
However, our results suggest that teachers with special education certification or dualcertification may not be more effective than teachers with general education certification in
improving the academic outcomes of students with ASD. This is consistent with findings on
teacher certification and academic achievement for students with other types of disabilities,
(Gilmour, 2019; Theobald et al., 2018), suggesting that certification area may not be an
appropriate proxy for teacher quality for students with some types of disabilities.
Our findings should be considered within subsets of students with ASD at different levels
of need, here grouped by assessment type. Particularly for students taking the alternate
assessment (i.e., those with the highest level of need), our finding that having a special education
certified teacher did not make a difference in students’ academic outcomes must be carefully and
thoughtfully interpreted. Beyond not contributing to students’ academic progress, teachers who
are not sufficiently trained to select and implement EBP may resort to using fad practices, or
those with non-therapeutic outcomes that waste valuable instructional time and can be harmful to
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students (Travers, 2017). However, one possible explanation for this lack of difference between
certification categories for this subset of students with ASD and the highest level of need is that
teachers may prioritize non-academic areas that are equally important for student progress and
long-term outcomes (Witmer & Ferreri, 2014). Teachers of students with ASD and ID rank
social skills as “most important” for these students to learn instead of ELA or mathematics
(Knight et al., 2019). Teachers also rank the importance of providing instruction in life skills
(e.g., communication, daily living) higher than instruction in academic subjects for students with
ASD and ID (Knight et al., 2019). Therefore, students taking the alternate assessment may be
making important non-academic progress in terms of social and behavioral development that
may eventually lead to greater academic achievement. Despite many competing priorities,
teachers should maintain high expectations for all students, and long-term academic progress
should be a valued goal for students with ASD across the spectrum (Kurth & Mastergeorge,
2010).
The lack of difference we found based on teacher certification type may also be framed
positively; teachers with general education certification are doing just as well as special
education teachers in educating students with ASD. For students who are accessing grade-level
content (i.e., taking the regular assessment with or without accommodations), general education
licensed teachers who have higher content knowledge and more training in content-specific
pedagogy are therefore able to impact the academic outcomes of students with ASD. Additional
research is needed to better understand how to interpret the lack of difference in the academic
outcomes of students with ASD at both ends of the spectrum.
Differences Across Certification Areas
More concerning than the similarities identified were the negative associations between
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special education certification and the outcomes of students who took the modified assessment.
Students with ASD who took the modified assessment had lower ELA and mathematics scores in
years when they were taught by special education certified teachers than in years when they were
taught by general education or dual-certified teachers. These results are consistent with a prior
study that found some negative associations between special education certification and
outcomes for students with EBD who took the modified assessment (Gilmour, 2019). Our
finding may reflect the unique needs of this group of students: students who have more academic
need than their peers who took the regular assessment, but needs that are not as significant as
their peers who took the alternate assessment. These students scored much better when they were
taught by a teacher with general education certification or dual-certification; thus it might be
more important for these students to be taught by a teacher with specific content knowledge than
by one with special education skills. Additional research is needed to understand why having a
dual-licensed teacher made a difference specifically for this group of students, who might be
considered to be in the “middle” of the autism spectrum.
Overall, our findings draw attention to the need for training in specialized instructional
strategies for all teachers of students with ASD. Perhaps more important than licensure area,
teachers need to be prepared to provide instruction for students with ASD using EBP. Within the
United States and across other countries, licensure types vary greatly in terms of terminology,
categorical distinctions, and requirements (Blanton et al., 2017; Sindelar et al., 2018); but
requirements regarding knowledge about effective practices is consistent. Despite these
requirements, EBP are often not used by special education teachers (Brock et al., 2019; Hess et
al., 2008; Morrier et al., 2011) who may instead rely on their professional judgment for
instructional decision-making (Knight et al., 2019). This finding may also reflect the lack of
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autism-specific training included in special education programs (Hart & More, 2013; Hendricks,
2011; Hess et al., 2008). Even licensed special education teachers who serve students with ASD
report low levels of knowledge of the diagnosis and autism-specific EBP (Hsiao & Petersen,
2019), and are not confident in their ability to implement these established EBP (Brock et al.,
2014). The instruction that teachers with different certifications provide to students with ASD
may not be substantively different in their use of EBP for ASD. Thus, regardless of licensure
area, improved pre-service and in-service training is needed in effective, specialized practices for
improving the academic outcomes of students with ASD.
Limitations
The results of this study should be interpreted in light of some limitations. Using an
administrative dataset provided a large sample that allowed us to estimate the associations of
interest and account for potential confounds. However, like other studies using standardized
assessment (Witmer & Ferreri, 2014), this dataset is only representative of one southeastern state
in the United States. Our results may not generalize to other states or countries with different
policies and procedures, but do answer a call for “similar” studies to be conducted with this type
of dataset (Witmer & Ferreri, 2014) to increase generalizability. Further, the dataset did not
include specific information about student functioning/ability level or the specific setting in
which they were educated. We did account for prior academic achievement and “gifted”
classification, but these variables may not capture other information about functioning relevant
to the outcomes of students with ASD. This problem is similar to that of other studies that
examine the academic achievement of students with ASD (Keen et al., 2016), and is a noted
limitation of using administrative datasets (Gilmour & Henry, 2018b). Additionally, the
inclusion of class size and the percentage of students with disabilities in students’ classes
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accounts for setting and likely functioning level to some extent. Smaller classes with higher
percentages of students with disabilities are likely more restrictive settings (e.g., self-contained).
We also only considered one type of assessment of student academic outcomes:
standardized state testing. Though academic outcomes measured by state assessments may not
align with students’ individualized learning goals (Eckes & Swando, 2009), the results of these
assessments have consequential outcomes (Zigmond & Kloo, 2009) for schools and states. In the
US, schools receive ratings based on the progress of subgroups of students, including students
with disabilities. This highlights the expectation that schools attend to the achievement outcomes
of the subgroup. Although this outcome is valuable for accountability purposes, researchers have
raised concerns about the use of standardized assessments as a primary measure of student
achievement and teacher effectiveness for students with ASD (Witmer & Ferreri, 2014). Using
other measures of academic outcomes from more sensitive assessments, such as curriculumbased measures, may have resulted in different findings regarding the relation between academic
achievement and licensure type. Additionally, in this study we only examined students’ academic
outcomes. The use of academic assessments is called for by the field (Keen et al., 2016), and
teachers report academic outcomes as a top priority for students with ASD (Brock et al., 2019).
However, non-academic outcomes such as social skills, adaptive behaviors, and communication
skills are equally important for students with ASD. It could be that teachers with certain types of
credentials are better at supporting the non-academic outcomes of students with ASD.
Finally, these results are not causal. Some of our findings may reflect the sorting of
students to teachers (i.e., when certain students are systematically assigned to different types of
teachers). We eliminated sorting of students to teachers based on time invariant characteristics in
the student fixed effect models, but students could still be sorted to teachers based on time
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varying characteristics. For example, if a student is more likely to be assigned to a teacher with
special education certification in a year when something else changes that could also influence
academic outcomes (e.g., the student is exhibiting more severe challenging behavior), then the
negative associations between special education certification and academic outcomes will be
biased. Thus, the findings here are correlational not causal, and should be interpreted as such.
Implications for Policy, Practice, and Research
Despite these limitations, our results have valuable implications for policy, practice, and
research. First, policymakers may consider creating autism-specific endorsements or licenses.
Although the trend in the United States (Sindelar et al., 2019) and other countries such as
Australia (Dempsey & Dally, 2013) is a movement away from licensure specialization, our
results show that special education teachers may not be more prepared than general education
teachers to educate students with ASD. Although special education teachers should have more
in-depth knowledge about ASD than general educators (Segall & Campbell, 2012), more training
is needed to ensure the necessary skills are acquired to teach this heterogeneous group of
students, particularly at either end of the spectrum. For example, teachers may need special
training to implement behavioral practices, such as discrete trial training, for some students with
ASD who need larger skills and concepts to be broken down into small steps. Autism-specific
endorsements and add-on licenses for teachers currently exist in some states in the United States
and in other countries (Dempsey & Dally, 2014). These may be one part of the solution to this
problem. These licensure specializations could potentially impact teacher training (Blanton et al.,
2017) and eventually improve the academic outcomes for students with ASD.
In practice, all teachers (general education and special education) should be provided
with support to access resources on EBP for students with ASD. Many online and print resources
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are available through ASD organizations (Marder & deBettencourt, 2015). However, ongoing
professional development is needed to support teachers in choosing and implementing
appropriate practices (Brock et al., 2019) and measuring progress to confirm that they are
meeting the behavioral and academic needs of this growing student population. In some
countries, standards for teaching students with disabilities, and ASD in particular, have been
identified (Dempsey & Dally, 2014). These standards, along with corresponding knowledge and
competencies, should also be used to guide pre-service and in-service teacher training and
practice (Dally et al., 2019).
Finally, future research is needed to better understand the student, school, and teacher
variables that impact the academic and non-academic outcomes of students with ASD (Keen et
al., 2016) both within and beyond the United States. Given the wide-ranging needs of students
with ASD, academic achievement is often only one of multiple areas of need to be addressed at
school. It is likely that school, teacher, and student factors besides certification may be related
differentially to academic and non-academic success for students with ASD (Keen et al., 2016),
and that they may differ in key ways across states and countries.
The results of this study provide some preliminary information about how teacher
licensure relates to the academic achievement of students with ASD. Our results indicated that
most students with ASD were not doing better in mathematics and ELA when taught by special
education certified teachers in comparison to general education and dual-certified teachers. By
providing information about if teachers’ credentials are associated with the academic
achievement of students with ASD, this study provides preliminary information to schools and
policymakers regarding which teachers might best instruct certain subsets of students with ASD
and provides future directions for teacher training and licensure. However, additional research is

CERTIFICATION AND ACADEMIC OUTCOMES

25

needed to better understand how teacher-related and other school-related variables predict
achievement for this subgroup of students so that practical, research-based recommendations for
teacher preparation, student placement, and academic instruction can be made in the future for all
students with ASD.
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Table 1
Student Characteristics
Assessment Type

Sample size
ELA total observations
ELA unique students
Math total observations
Math unique students
Academic achievement
ELA score
Prior year ELA score
Math score
Prior year math score
Race/Ethnicity
White
Black
Asian
Hispanic
Other
Male
ELL
FRL
Gifted
No eligibility change
Moved
Repeated grade
Accom.
Academic classes
2 math classes
> 2 math classes
2 ELA classes
> 2 ELA classes

Regular

Modified

Alternate

5,299
2,674
5,630
2,844

2,920
1,490
2,367
1,105

1,136
753
1,239
803

-0.179
(1.055)
-0.164
(1.053)
-0.194
(1.036)
-0.167
(1.037)

-0.100
(0.989)
-0.189
(0.986)
-0.084
(1.064)
-0.241
(1.052)

0.018
(1.008)
-0.020
(0.990)
0.002
(0.943)
-0.042
(0.964)

70.81
13.07
1.35
5.57
9.20
87.93
2.34
36.88
12.56
83.85
15.23
23.57
78.95

53.96
25.78
1.87
9.91
8.48
85.22
6.10
47.28
0.19
89.31
16.73
26.67
–

43.66
38.72
2.27
7.53
7.82
83.79
4.62
61.01
0.00
66.75
12.12
22.21
–

9.77
1.81
15.64
3.62

8.37
2.30
17.85
4.92

6.56
0.90
16.44
2.13

Note. ELA = English language arts, ELL= English language learner, FRL = free and
reduced lunch, Accom. = test was taken with accommodations. Other than for “Sample
size” and “Academic achievement,” results are reported as percentages. The number of
observations and unique students across mathematics and ELA are inconsistent because
different numbers of students with ASD switched their test types in mathematics and ELA
and were thus excluded from the samples.
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Table 2
Classroom, Teacher, and School Characteristics by Assessment Type
Assessment Type

Classroom
Male
ELL
FRL
Race/ethnicity
Black
Asian
Hispanic
Other
IEP
Average size
Teacher
Certification
SPED
Dual
Beginning
Provisional
Alt. Entry
School
PPE
Title 1
Act per 1K

Regular

Modified

Alternate

53.57
5.48
49.89

62.37
8.13
60.25

74.57
4.91
60.11

22.52
2.25
11.85
8.90
24.92
23.39

31.04
1.57
12.90
7.99
58.49
15.01

37.73
2.29
8.08
7.75
91.64
2.83

2.78
7.54
14.12
0.72
11.56

17.24
31.14
14.40
0.80
17.96

63.89
28.12
16.48
0.95
27.59

7,681.85
38.12
5.94

7,719.31
41.60
6.37

8,283.06
49.03
5.92

Note. ELL= English language learner, FRL= free and reduced lunch, IEP =
Individualized Education Program, SPED = special education certification only, Dual =
certification in special education and another area, Beginning = teacher in their first,
second, or third year of teaching, Alt. entry = alternate preparation program, PPE = per
pupil expenditure, Act per 1K = acts of violence per 1000 students. Each student is
weighted by the number of classes they took. Results are reported as percentages unless
otherwise noted.
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Table 3
Results by Model and Assessment Type
Regular Assessment

Modified Assessment

Alternate Assessment

OLS

School FE

Student FE

OLS

School FE

Student FE

OLS

School FE

Student FE

-0.021

0.115

-0.068

-0.068

-0.140

-0.153*

-0.154

-0.159

0.099

(0.069)

(0.081)

(0.096)

(0.059)

(0.083)

(0.071)

(0.103)

(0.235)

(0.171)

0.018

0.045

0.019

-0.064

-0.132*

0.003

-0.105

-0.246

0.016

(0.036)

(0.046)

(0.042)

(0.047)

(0.063)

(0.059)

(0.105)

(0.235)

(0.190)

.635

.672

.009

.401

.371

.003

.438

.329

0.012

-0.044

0.072

-0.007

-0.198**

-0.426***

-0.269***

-0.089

0.180

-0.175

(0.062)

(0.066)

(0.077)

(0.074)

(0.110)

(0.078)

(0.101)

(0.187)

(0.194)

-0.088*

-0.085*

-0.042

-0.155**

-0.276***

-0.068

0.059

0.281

0.037

(0.036)

(0.041)

(0.041)

(0.058)

(0.083)

(0.064)

(0.104)

(0.183)

(0.203)

.652

.646

.001

.363

.313

.024

.325

.309

.013

ELA
SPED
Dual
𝑅𝑅 2
Math

SPED
Dual
𝑅𝑅 2

Note. OLS = ordinary least squares; FE = Fixed effects; ELA = English language arts. SPED = special education certification only, Dual = certification in
special education and another area, The OLS model includes student, classroom, teacher, and school control variables in addition to grade and school year fixed
effects. The school fixed effect model does not include school controls. The student fixed effect model does not include student control variables.
* p < .05, ** p < .01, *** p < .001
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Figure 1
Student Fixed Effects Model Differences in Students’ Average Academic Outcomes
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Note. This figure graphically depicts the coefficients from the student fixed effects models with
general education certified teachers as the comparison group. Solid bars represent differences
that were statistically significant at p < .05.

